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IN THE CLAIMS: 

Please amend the claims as follows: 

1 . (currently amended) A method for image processing, in which the number of bits is 
ItffHted -fixed in an encoded bit strina . wherein a pixel is encoded into the bit string, the 



at the start of a line when a prediction value is not available for the 
pixel soarching for a prod i otion valuo oorrospond i ng to sa i d p i xo l: 
2 encoding a quantized pixel value to the bit string, 

- if the prediction value is available for the pixeL aftor tho prodiction value has 

boon found, 

- determining the-a_difference between the pixel value and the prediction 
value, which difference is used for selecting a t o so l oct tho method for encoding 
among more than two encoding methods to encode said pixel into the bit string, 
each method for encoding having a certain step size for guantizing the value, and 
said certain step size being different in each method for encoding, wherein the 
method further comprising ; 

- encoding a code word to th e e ncod e d b i t string to ind i cat e indicating the 
selected encoding method and the quantizer step size and the guantized value to 
the bit string^ and, 

oncod i ng the p i x el i nto th e e ncod e d b i t string so that th e e ncod e d in which 
method the bit string has a fixed-length smaller than the length of the 
originallv digitized pixel r e strict e d — number of bits that is fix e d for 
each Gubstantial l v a ll of encoded pixels in the imagej 
wh e r e in sa i d cod e word is d e t e rm i n e d on th e basis of an original and th e 
li mit e d numb e r of bits i n th e p i x el i n such a way that tho code word length 
doos not oxcood N (M — 1) whoro M conrosponds to tho l i mited number of 
bits and N corresponds to tho origina l number of b i ts . 

2. (original) The method according to claim 1 , wherein the code word to indicate the 

selected encoding method is of variable length. 
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3. (currently amended) The method according to claim 1 , wherein quantizing is used to 
encode the bit string, wherein first a limit value is detemriined, wherein said difference is 
compared with said limit value in such a way that when the difference is smaller, the 
Quantized value is determined by quantizing thes aid difference i s quant i zed in the 
encoding of th e b i t str i ng , whereas when the difference is greater, the quantized value is 
detemiined bv Quantizing t he original digitized value of the pixel is quantized in tho 
encod i ng of tho bit string . 

4. (CANCELLED) 

5. (currently amended) The method according to claims 39, wherein said code word is 
determined on the basis of the original and limited number of bits in the pixel in such a 
way that the code word length is two bits w hen the absolute value of the 
differencee hange is less than 32 bits, and that the code word length is three bits w hen 
the absolute value of the differencee haf^ is more than 31 and less than 128 bits, 
wherein when the absolute value of the differencee hange exceeds 128 bits, the code 
word length is selected to be one bit, wherein the encoding method is changed. 

6. (currently amended) The method according to claim 1 , wherein the encoding method 
to be used is selected between differential pulse code modulation and pulse code 
modulation coding in such a way that code word lengths greater than one bit indicate 
the use of differential pulse code modulation coding, wherein the code word length of 
one bit indicates the use of pulse code modulation coding. 

7. (currently amended) The method according to claim 1 , wherein the encoding method 
to be used is selected between ordinary differential pulse code modulation coding and 
smart differential pulse code modulation coding in such a way that code word lengths 
greater than one bit indicate the use of differential pulse code modulation coding, 
wherein the code word length of one bit indicates the use of smart differential pulse 
code modulation coding. 
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8. (original) The method according to claim 1, wherein said prediction value is the value 
of one encoded pixel value or the average of several encoded pixel values. 

9. (CANCELLED). 

10. (CANCELLED). 

1 1 . (original) The method according to claim 1 , wherein the pixel is encoded for transfer 
between a camera module and an electronic device. 

12. (currently amended) An image processing system comprising a device beinqw t=Hel=^ 
is configured to process an image , wherein the device comprises means for encoding a 
pixel to a n w i th a l im i ted number of b i ts in an encoded bit string of a p i xel , in which the 
number of bits is fixed, wherein compris i no : 

- at start of a line when a prediction value is not available for the pixel, the device 
is configured to encode a guantized pixel value to the bit string. 

if the prediction value is available, the device is configureda ft 

encoder for encoding tho p i xoi to tho l i m i ted number of bits, 

a predict i on modu l o for searching for a pr e dict i on value corr e spond i ng to 

tho p i xol; and 

a differ e nc e modu l o oonfigurod so that aft e r th e pr e d i ction va l u e has b ee n 

found, to determine a the difference between the pixel value and the 
prediction value i s det e rmined , which difference is used for selecting a 
method for encoding among more than two encoding methods to encode 
said pixel into the bit string, each method for encoding having a certain step 
size for guantizing the value, and said certain step size being different in 
each method for encoding, and 

where i n tho encoder is configured t o encode a code word indicating the 

selected said pixol bv an encoding method and the quantizer step size and 

the guantized value to the i ndicated bv tho difforonoo as woll as to oncodo. 
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i n tho oncodod bit string, a code word to ind i cato tho oncoding mothod 
indioatod by tho d i fforonoo; 

whor e in in which devic ot ho onoodor is confiaurod so that the encoded bit 
string has fixed-length smaller than the length of the originally digitized 
pixel a rostrictod number of b i ts that is f i xod for each substant i a ll v all of tho 
encoded eixets -pixel in the imagei-and 

whoro i n the oncodor i s configured to dotomi i no said codo word on tho basis 
of an original and tho l im i ted number of bits i n tho pixo l i n such a way that 
tho codo word l ength doos not oxcood N — (M — 1 ) whoro M corresponds to 
tho l imited number of b i ts and N con'osponds to tho orig i na l number of b i ts . 

13. (CANCELLED). 

14. (currently amended) The system according to claim 12, wherein the system is also 
configured for dotermining t o detemiine a limit value, wherein the system is also 
an'anged to compare said difference with said limit value in such a way that when the 
difference is smaller, the system is arranged to determine the guantized value bv 
Quantizing the guant i zo said difference, whereas when the difference is greater, the 
system is arranged to detemiine the guantized value bv auantizing auantizo the original 
digitized v alue of the pixel. 

15. (CANCELLED) 

16. (currently amended) The system according to claims 40. wherein the system is 
also configured forfonning the length of the code word on the basis of the original and 
limited number of bits in the pixel in such a way that the code word length is two bjte 
when the chanoo absolute value of the difference is less than 32 bits, and that the code 
word length is three bits w hen the change absolute value of the difference is more than 
31 and less than 128 bits, wherein when the change absolute value of the difference 
exceeds 128 bits, the code word length is one bit, to change the encoding method. 
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17. (currently amended) The system according to claim 12, wherein the system also 
comprises a differential pulse code modulation codec and a pulse code modulation 
codec, wherein code word lengths greater than one bit indicate the use of the 
differential pulse code modulation codec, wherein the code word length of one bit 
indicates the use of the pulse code modulation codec. 

18. (currently amended) The system according to claim 12, wherein the system also 
comprises an ordinary differential pulse code modulation codec and a smart differential 
pulse code modulation codec, wherein code word lengths greater than one bit indicate 
the use of the differential pulse code modulation codec, wherein the code word length of 
one bit indicates the use of the smart differential pulse code modulation codec. 

19. (original) The system according to claim 12, wherein said prediction value is the 
value of one encoded pixel value or the average of several encoded pixel values. 

20. (original) The system according to claim 12, wherein the system also comprises 
means for decoding the bit string to correspond to the encoding. 

21. (original) The system according to claim 12, wherein the system also comprises a 
camera module and an electronic device. 

22. (original) The system according to claim 21, wherein the electronic device 
comprises means for performing mobile communication. 

23. (currently amended) A device for image processing, which device is configured to 
process an image , wherein the device comprises means for encoding a pixel to- wfth-a 
l i m i ted number of b i ts in an encoded bit string , in which the number of bits is fixed- ef^ 
pixol comprising an encoder for encoding tho pixe l to tho li mited number of bits , wherein 
the dovico i s further configured : 

for search i ng for a prodiction va l uo corroopond i ng to the pixo l at the start of 

a line when a prediction value is not available for the pixel : 
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the device is configured to encode a quantized pixel value to the bit 
string 

if the prediction value is available, the device is configured 

to determin ef or determ i ning the difference between the pixel value 
and the prediction value, whoroin the oncodor is arranged to oncodo said 
p i xel by tho which difference is used for selecting a method for encoding 
among more than two encoding methods to encode said pixel into the bit 
string, each method for encoding having a certain step size for guantizing 
the value, and said certain step size being different In each method for 
encoding, mothod I ndicated by tho d i fforonco as we ll as to encode, in tho 
o ncodod b i t str i ng, a codo word to indicate tho encoding method i nd i cated 
by tho d i fforonco; and 

to encode a code word indicating the selected encoding method 
and the Quantizer step size and the guantized value to the bit string, 
in which device th o for encoding tho pixol into tho oncodod bit string so that tho 

encod e d bit string has fixed-length smaller than the length of the origlnallv 

digitized pixel a restricted number of bits that is f i xed for substantia ll y a ll of 

theeach encoded oixete -pixel in the imager 

whoro i n tho device is configured to dotorm i no said codo word on tho basis 
of an original and the l imited numb e r of b i ts in th e pix el in such a way that 
tho codo word length does not exceed N (M — 1 ) whoro M conrosponds to 
th e l im i ted numb e r of bits and N corr e sponds to th e orig i na l numb e r of b i ts . 

24. (CANCELLED). 

25. (currently amended) The device according to claim 23, wherein the device is also 

configured for determining a limit value, wherein the device is also arranged to compare 

said difference with said limit value in such a way that when the difference is smaller, 

the device is arranged to determine a Quantized value bv guantizing the guant i zo said 

difference, whereas when the difference is greater, the device is arranged to detemiine 

the quantized value bv guantizing guantizo the original digitized value of the pixel. 
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26. (currently amended) The device according to claim 23. wherein the device 
comprises i s-also a decode r configurod for decoding the bit string in the way indicated by 
the codeword. 

27. (CANCELLED). 

28. (previously presented) The device according to claim 27, wherein the device also 
comprises a transceiver for perfomiing mobile communication. 

29. (previously presented) The device according to claim 23, wherein the device also 
comprises a transceiver for performing mobile communication 

30. (cunrently amended) A readable storage for storing software instructions for image 
processing with a limited number of bits in an encoded bit string of a pixel, as well as for 
encoding the pixel to the limited number of bits where said software instructions are 
executed by a processo r to carry out the method of claim It 

for s e arch i ng for a pr e d i ct i on va l ue corresponding to th e pix el ; 

for dotorm i ning the difforonco botwoon tho p i xe l and tho prediction va l ue 

and for encod i ng tho pixel by tho encod i ng method ind i cated i n the 
d i fforonco, as wo ll as for oncoding, i n tho encoded bit string, tho code word 
i nd i cating tho encod i ng method ind i cated by tho d i fforonco; 

for oncoding th e pix e l into th e e ncod e d b i t string so that th e e ncod e d bit 

string has a rostrictod number of b i ts that is fixed for substantia ll y al l of the 
o ncodod p i xels in an i mago; and 

for dotormining sa i d codo word on tho bas i s of an origina l and li mited 
number of bits i n tho p i xel in such a way that tho code word l ength does not 
exceed N — (M — 1 ) wh e r e M corr e sponds to the l imited number of b i ts and 
N conrosponds to tho original number of bits . 
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31 . (currently amended) A camera module comprising the device of claim 2 3f or imaao 
procosoing, which camera modulo is f i tted to process an i mago with a li mited numbor of 
b i ts in an oncodod bit string of a p i xe l comprising: 

an oncodor for encoding the pixol to tho l imited numbor of bits, 

a search modu l o for searching for a pr e diction va l ue correspond i ng to tho 

pixol; 

tho camera modu l o is configured to determ i ne tho d i fforonco between tho 

p i x e l and th e pr e d i ction va l ue, wherein th e encod e r i s arrang e d to encode 
said pixol by tho encoding method i ndicatod by tho d i fforonco as we ll as to 
oncodo, i n tho oncodod b i t string, a codo word to i nd i cate tho encoding 
m e thod indicat e d by th e d i ff e r e nce; and 

for e ncod i ng tho pixol into tho oncodod bit string so that th e encod e d bit 

string has a restricted numbor of bits that is fixed for substantia l ly a l l of tho 
oncodod pixels i n tho imago; 

wh e r ei n th e cam e ra modu le I s configur e d to d e t e rmin e said cod e word on 
tho basis of an origina l and l imited numbor of b i ts in tho p i xol i n such a way 
that tho codo word length doos not oxcood N (M — 1) whore M 
corresponds to the l imited numbor of bits and N corr e sponds to th e orig i na l 
numbor of bits . 

32. (currently amended) A circuit for image processing, which circuit comprises an 
encoder and a decoder, which encoder is arranged to process an i mago with a lim i ted 
number of b i ts i n an encod e d b i t string of a pixol, wh e r e in th e e ncod e r is anrang e d to 
encod e the p i x el to th e l imit e d numb e r of bits, whoro i n configured to encode a pixel to an 
encoded bit string, in which the number of bits is fixed, wherein : 

at start of a line when a prediction value is not available for the pixel, the 

encoder is confiaured to encode a Quantized pixel value to the bit string. 

:: if the prediction value is available, the encoder is configured to t h e e ncod e r 

comprises a storage for storing at l east one decoded pixol as a predict i on 

va l ue, wh o roin tho oncodor is arranged to retrieve tho prediction value 

corresponding to the pixol from said storage; 
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tho oncodor configurod for dotormining tho determine a d ifference between 

the pixel value and the prediction value, which difference is used for 
selecting a method for encodinc among more than two encoding 
methods w horo i n tho oncodor is orranood to encode said pixel into the bit 
string, each method for encoding having a certain step size for quantizing 
the value, and said certain step size being different in each method for 
encoding, and 

to encode a code word indicating the selectedte v4he encoding method and 
Quantizer step size and the Quantizer value to th o ind i catod bv tho 
d i fforonce as wo ll as to oncodo, i n tho oncodod bit string, 
in which the circuit the bit string has fixed-length smaller than the length of 
the originallv digitized pixel also a code word to i ndicate tho oncod i nq 
method indicatod by tho d i fforonco; and 

configured for encoding the pixel i nto the encoded bit string so that tho 

oncodod bit string has a rostrictod number of b i ts that is f i xed fo r each 
substantia l ly al l of tho encoded ekete -pixel in the imagei 
whoroin tho oncodor i s configurod to dotormino said code word on tho bas i s 
of an orig i na l and l imitod number of b i ts i n tho pixol i n such a way that tho 
codo word le ngth doos not exce e d N — (M — 1 ) wh e r e M corr e sponds to the 
l i m i tod number of bits and N con^osponds to tho original number of bits . 

33. (CANCELLED). 

34. (previously presented) The circuit according to claim 32, wherein the encoding 
method to be used is differential pulse code modulation or pulse code modulation 
coding. 

35. (previously presented) The circuit according to claim 32, wherein the encoding 
method to be used is ordinary differential pulse code modulation coding or smart 
differential pulse code modulation coding. 
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36. (original) The circuit according to claim 32, wherein the decoder is arranged to 
decode the bit string by a decoding method con^esponding to the encoding method 
used. 

37. (currently amended) A device for image processing, comprising: 

a decoder which i s arranged to process an imago w i th a l i m i t e d numb e r of bits i n 
the bit string of a p i xe l , which decoder is a l so arranged to decod e th e pixel to i ts original 
number of bit sf or decoding an encoded bit string to obtain pixels of an image, in which 
bit string the number of bits is fixed . 

wherein the bit string comprises a code word and a value, wherein t he decoder is 
configured 

i s arrang e d to recognize the code word to select a decoding method indicated by 
the code word among at least a first decoding method and a second decoding method 
corresponding with the encoding method used in fomiing the bit string: 

to determine a deguantizer value on the bases of the selected decoding 
method f rom said b i t string and to decode sa i d p i xe l bv the encoding method i ndicatod in 
tho code word , 

wherein the decoder comprises a memory for storing at least one decoded pixel 
as a prediction value, wherein the docodor device is arranged to retrieve the prediction 
value con^esponding to the pixel from said memory, af^ 

whoro i n sa i d codo word has boon dotorminod on tho basis of tho original and tho 
l i m i tod number of b i ts i n tho p i xe l i n such a way that tho codo word length doos not 
oxcood N — (M — 1) whore M corrosponds to tho l imitod number of bits and N 
corr e sponds to tho orig i na l numb e r of bits w herein said device is configured to 
deguantize said value bv said deguantizer value to obtain a deguantized value, and 

if the first decoding method was selected, the device is configured to use 

said deguantized value to obtain the pixel value. 

if the second decoding method was selected, the device is configured to 

use said deguantized value and said prediction value to obtain the pixel value, 
in which device the bit string has fixed-length smaller than the length of the obtained 
pixel value for each pixel in the image . 
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38. (currently amended) A device for image processing, which device Is configured to 
process an image , wherein the device comprises means for encoding a pixel to an 
encoded bit string, in which the w i th a l im i tod number of bits is fixed, wherein i n-an 
encod e d b i t string of a pix el , comprising: 

at the start of a line when a prediction value is not available for the pixel: 

the device is configured to encode a guantized pixel value to the bit string, 
if the prediction value Is available, the device comprises 

moans for encod i ng tho pixo l to tho limitod numbor of b i ts, 

moans for soarchlng for a prod i ct i on valuo corresponding to tho pixol; 

means for detennining the difference between the pixel value and the 

prediction value, which difference is used for selecting a method w h e r e in th e 
moans for encoding among more than two encoding methods is arranged to 
encode said pixel into the bit string, each method for encoding having a 
certain step size for guantlzino the value, and said certain step size being 
different in each method for encoding, and 

means for encoding a code word indicating the selectedb v-the encoding 
method and the guantizer step size and the guantized value tof 
tho difforonco as woll as to oncodo, in the oncodod bit string- 
to ind i cate tho oncod i ng method indicated by tho difforonoo ; 
in which device th e moans for us i ng a rostrictod numbor of b i ts in tho 
oncodod bit string has fixed-length smaller than the length of the originallv 
digitized pixel t hot is fixed for substantial l y a ll of tho each encoded p i xels 
pixel in the imager-and 

moans for determin i ng said cod e word on th e basis of an orig i na l and 
l imitod numbor of bits i n tho pixol in such a way that tho codo word l ength 
does not oxcood N — (M — 1) where M conrosponds to tho l im i tod numbor of 
bits and N con^osponds to tho original numbor of bits . 

39. (new) The method according to claim 1, wherein said code word is determined on 

the basis of an original and the limited number of bits in the pixel in such a way that the 
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code word length does not exceed N - (M - 1 ) where M corresponds to the limited 
number of bits and N corresponds to the original number of bits. 

40. (new) The system according to claim 12, wherein the system is configured to 
determine said code word on the basis of an original and the limited number of bits in 
the pixel in such a way that the code word length does not exceed N - (M -1 ) where M 
corresponds to the limited number of bits and N corresponds to the original number of 
bits. 
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